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OXYGEN BREATHING MASK WITH SOUND PICK-UP DEVICE 

The present invention relates to oxygen breathing masks with an 
associated sound pick-up device, these masks being used especially by 
fighter aircraft pilots. 

Masks of this kind are known and one of them shall be described here 

below. 

The prior art masks are acoustically unsatisfactory when the 
conditions of use are poor or when specific operations, such as voice 
recognition, have to be implemented. 

The aim of the present invention is to improve existing masks in order 
to improve their acoustic characteristics. 

This is obtained especially by modifying the sound pick-up mechanism 
within the mask. 

According to the invention, there is proposed an oxygen breathing 
mask with sound pick-up device comprising a flexible cap with a respiratory 
aperture pierced through it and a microphone capsule positioned above the 
aperture, characterized in that the mask comprises a mouth-piece, this 
mouth-piece being mounted in front of the capsule, with its aperture turned 
towards the location at which the pilot's mouth gets positioned in the mask 
and, taking this position of the mouth into consideration, in that the mouth- 
piece has its axis passing substantially through the junction line of the lips 
and its aperture is substantially parallel to the labial plane, namely to the 
plane tangential to the two lips, just before the mouth. 

The present invention will be understood more clearly and other 
features shall appear from the following description and the appended 
figures, of which: 

- Figure 1 shows a mask according to the prior art, 

- Figure 2 shows a first mask according to the invention, 

- Figure 3 shows a second mask according to the invention, 

- Figures 4a, 4b, 5a, 5b, 5c, 5d and 6a, 6b show views of elements 
proper to the mask according to Figure 3 ; 

- Figures 7 and 8 show two drav/ings respectively pertaining to the 
masks according to Figures 1 on the one hand and 2, 3 on the other. 



2 



In the different figures, the corresponding elements are designated by 
the same references. 

Figure 1 gives a side view of a face of a pilot and, on his face in a 
vertical sectional view, the flexible cap 1, made of natural rubber, of an 
5 oxygen-breathing mask. In the representation according to Figure 1, as also 
in the representations according to Figures 2 and 3, only the cap is seen in a 
section. Similarly in Figure 1 and Figures 2 and 3, the rigid shell that covers 
the cap 1 on the side opposite the face has not been shown in order to 
simplify the drawing and also because it makes no contribution to the 
10 understanding of the invention. 

With respect to a horizontal plane passing through the pilot's lip line, 
the cap is pierced with a 34 mm diameter hole A located beneath this plane, 
and comprises a microphone capsule housing 10 located above this plane. 

The hole A constitutes the exhalation port of the cap. It enables the 
is mounting of an exhalation valve that is not shown. The respiratory port of 
the mask is placed on the left-hand side of the cap. 

The housing 10 is a sort of cavity whose walls form a first protrusion 
and second protrusion, respectively on the external wall and internal wall of 
the cap. The first protrusion is closed while the second protrusion is pierced 
20 with a cylindrical hole. A microphone capsule 2, commercially distributed by 
the firm Silec under reference S4045, is overlaid in a second protrusion 
where it is stands supported on the edges of the cylindrical hole. 

A catch 11, perpendicular to the external wall of the cap, is a means 
of holding the cap in the shell. This catch is mushroom-shaped and the cap 
25 is placed flat against the internal surface of the shell with the stem of the 
"mushroom" passing through a hole of the shell and the head of the 
"mushroom" placed flat against the external surface of the shell. This catch, 
as also the walls of the housing 10, is made out of the same material as the 
rest of the cap. 

30 The assembly of Figure 1 has various flaws, especially: excessive 

sensitivity to parasitic noises, limited non-flat passband beyond 4 kHz, 
tendency to acoustic saturation when the pilot speaks loudly, etc. 

In a first implementation of the mask according to the invention, it has 
been proposed to improve the acoustic functioning while, at the same time, 

35 keeping the original cap. For this purpose in particular, quite naturally a 
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search was made for more efficient microphone capsules but, above all, the 
position of the capsules in the cap was redesigned, means were 
implemented to concentrate the useful acoustic emissions on the capsule 
and other means were designed to limit the phenomena that could lead to 
the saturation of the capsule and limit the noises linked to the helmet such as 
noises of the opening and closing of clack valves and oxygen intake and 
exhalation valves. 

Figure 2 is distinguished from Figure 1 only with respect to the 
microphone part. Indeed, the cap 1 remains unchanged but the microphone 
capsule is no longer overlaid in the housing 10. Instead, there is a matching 
piece S that partly penetrates the housing in which it is fixed. The part of the 
element S outside the housing has an arm at the end of which there is 
mounted a microphone assembly, E, with a mouthpiece C and, behind the 
mouthpiece, an acoustic chamber G whose side wall is pierced with holes. 
Inside the chamber, there is a microphone capsule 2 commercially 
distributed by the firm Panasonic under the reference WM53. The* holes 
pierced in the chamber improve the working of the capsule by achieving a 
high-pass filtering with a cutoff frequency in the range of 100 Hz. 

It must be noted that the axis of the mouth-piece shown by an axis 
line in Figure 2 passes substantially through the pilot's lip-junction line and 
that the aperture of the mouth-piece is located in a plane substantially 
parallel to the labial plane, namely the plane tangential to the two lips, just in 
front of the mouth. The labial plane is perpendicular to the plane of Figure 2, 
and its trace in the plane of Figure 2 has been drawn with axis type lines. 

In order to limit the entry, into the capsule, of the disturbing noises 
caused by the opening of the exhalation valve positioned in the port A, when 
the user speaks, a baffle, D, consisting of an aluminum plate is interposed 
between the location of the capsule 2 and the port A. This plate is screwed 
into the cap 1 at its upper ridge located slightly above the port A. 

A second implementation of the mask according to the invention is 
illustrated in Figure 3. In this case, it is no longer a mask according to the 
prior art, adapted to the invention, but a specially designed mask for the 
implementation of the invention. 

The flexible cap 1 has been redesigned: 



- the housing 10 has been reduced in volume and no longer forms a 
protrusion on the external wall of the cap. This reduction in volume of the 
housing 10 increases the available space towards the bottom of the mask, 
permitting an optimal placing of the microphone assembly in the axis of the 
mouth, and making it possible to propose detachable mouth-pieces made in 
different sizes, namely in different mouth-piece heights in order to position 
the aperture of the mouth-piece in taking account of the morphology of the 
bottom of the mask user's face. In the example described, the mouth-piece 
is proposed in four different heights ranging from 10 to 18 mm. The goal is 
to make the distance between the lips and the mouth-piece as small as is 
permitted by the condition of avoiding discomfort according to which the lips 
should never be in contact with the mouth-piece. In figure 3, this possibility 
of choosing between several heights of mouth-pieces is illustrated by a first 
mouth-piece drawn in solid lines adapted to the position of the user's lips and 
a second mouth-piece in a withdrawn position with respect to the first one, 
the front of this second mouth-piece being shown by dashes; ' 

- six additional catches, of which two 11' and 11" appear in Figure 3, 
have been added. These six catches have the same shape and constitution 
as the catch 1 1 and, like the catch 1 1 , they are perpendicular to the external 
face of the cap. The catches 11 and 11' are located on either side of the 
port A. Two of the other four catches are located on the left flank of the cap 
on either side of the respiratory port while the last two catches are located on 
the right flank of the cap, symmetrically with respect to the two catches of the 
left flank. These additional catches hold the cap more securely inside the 
shell and reduce the low-frequency parasitic vibrations of the cap and 
therefore the disturbances that they produce in the microphone capsule, 
especially when the user of the mask is speaking. 

The reduction of the volume of the housing 10 leads to a 
corresponding reduction of the part of the matching piece S that penetrates 
the housing 10. Figures 4a, 4b show this matching part seen in a top and 
side view, with an upper bowl-shaped part and a lower part with a cylindrical 
hole pierced through it. 

The microphone assembly E is practically unchanged. However, we 
must note the addition of an acoustic screen F at the aperture of the mouth- 
piece. This acoustic screen consists of a fine metal lattice made of stainless 
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steel. It must be noted that the acoustic screen may be constituted 
conventionally by foam or fabric but that these materials are less well suited 
to being used in a mask. Figures 5a, 5b, 5c pertain to this microphone 
assembly comprising: the mouth-piece referenced C with the acoustic 
screen, referenced F, and the acoustic chamber, referenced G, with its front 
part constituting the housing for the microphone capsule and its rear part 
being laterally pierced with holes. Figure 5a is a longitudinal sectional view 
of the mouth-piece C with the screen F. Figure 5b is a view, also in a 
longitudinal section, of the acoustic chamber G. This figure shows a circular 
groove T surrounding the chamber G in its front part. This groove T serves 
as the housing for an O-ring that is not shown. This O-ring is designed to 
provide an efficient mechanical link between the mouth-piece and the 
chamber after these two parts are fitted into each other. This solution 
enables the mouth-piece to be easily assembled and disassembled, without 
tools, for maintenance operations. It must also be noted, as can be seen in 
Figure 5c, that the mouth-piece has an elliptically sectioned aperture whose 
biggest dimension is parallel to the user's lip junction line. 

Figure 5d is a sectional view, perpendicular to the axis of the mouth- 
piece, pertaining to the microphone assembly if this assembly has not just 
one microphone capsule at the base of the mouth-piece but two capsules 2, 
2\ This is possible because of the small size of the capsules used. The two 
capsules are mounted side by side in a space whose biggest dimension is 
horizontal and parallel to the user's lip junction line. It must be noted that 
Figures 5a, 5b, 5c are the same for a microphone set with one capsule and 
for a microphone set with two capsules. It must also be noted that, in the 
case of two capsules, each capsule is connected to the on-board electronic 
circuitry by a different pair of wires. In certain applications, this gives a 
replacement capsule for cases of malfunctioning of the commonly used 
capsule. In other applications it makes it possible to dedicate one of the two 
capsules to a voice command system. Naturally, in the event of a 
microphone set with two capsules, the matching piece 5 according to 
Figures 4a, 4b must be modified. Its lower part pierced with a hole must be 
widened and the hole must be enlarged so that the rear part of the 
microphone assembly E can be introduced therein. 




The baffle D has been improved. It is no longer a practical flat part 
but a curved part better suited to its role of acoustic screen. Figure 3 shows 
the baffle D in a side view. Two Figures 6a and 6b again show the baffle but 
respectively in a top and side view, with this second side view that is at right 
angles to the first one and is taken from the cap 1 side located below the 
baffle. Figure 6a shows three holes used to fasten the deflector in the cap 1 
by means of screws. These holes are distributed on a flat half-collar whose 
concave edge is the convex edge of a curved crescent-shaped part. 

Figures 7 and 8 are two representations of a block diagram type 
respectively pertaining to a mask according to the prior art and according to 
the invention. In the case of Figure 7, with a pilot's mask fitted out with a 
Silec S4045 microphone capsule, the signals given by the capsule are very 
low in level and have to be amplified in a preamplifier before they are 
transmitted through a connection cable K provided with a connector J to the 
electronic circuitry of the aircraft. It must be noted that the connector used 
for the pilot's mask is a releasable connector in the sense that the two 
complementary connection pieces, one male and one female, that form it get 
separated in the event of high tensile force on the connecting cable. In 
Figure 8, with the pilot's mask fitted out with a Panasonic WM53 microphone 
capsule, the signals given by the capsule have a sufficient level not to 
require any preamplifier between the capsule and the connection cable K 
provided with its releasable connector J. 

The present invention is not limited to the examples described but 
relates to all breathing masks provided with a microphone device with a 
mouth-piece whose aperture is placed before the pilot's mouth. 



